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We, Bkbcham Group Limited, a British 
Company of Beecham House, Great West 
Road,. Brentford, Middlesex, do hereby de- 
clare the invention, for which we pray that 
a patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in" and by the fol- 
lowing statement: — 

This invention relates to a modification of 
the invention described in British Patent 
Specification 1,041,987 by providing , a -new 
process for preparing certain of the acetylenic 
amines described therein, further examples 
of those amines, and also some new com- 
pounds of closely related structure. 

The compounds described and claimed in 
British Patent Specification No. 1,041,987 
are of general formula (I) 



or 6-membered heterocyclic ring system; and 
Rj is a hydrogen atom, an alkyl or aryl group 
or a cyclopentyi or cydohexyl group. 

It has now been found that additional 
novel compounds with pharmacological ac- 
tivity, including activity as hypotensives, are 
those in which Ra and/or R* are aminoalkyl 
groups, and so this invention provides com- 
pounds of formula (II) 



ft 
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(n) 



.1 



R 2 ^CSCftg 



CD 



20 



and non-toxic acid addition and quaternary 
ammonium salts thereof, wherein R is a 
hydrogen atom or an alkyl group containing 
1 — 3 carbon atoms; Ri is a hydroxy, alkoxy, 
acyloxy, carbamoyloxy, aryloxy or aralkoxy 
group or a halogen atom; Ra is an alkyl, aryl 
or aralkyi group; and Ra and R* are the same 
' or different and each is a hydrogen atom or 
an alkyl, alkynyi, hydroxyalkyl or aralkyi 
group, or Ra and R*, together with the N 
30 -atom to which they are attached, form a 5- 
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40 



and non-toxic add addition and quaternary 
ammonium salts thereof, wherein R> R v R 2 
and Ra are as defined above and R* and R, 
are the same or different and each is a hydro- 
gen atom or an alkyl, alkynyi, hydroxyalkyl, 45 
aminoalkyl or aralkyi group or R^ and Ry, 
together with the N atom to which they are 
attached, form a 5- or 6-membered hetero- 
cyclic ring system: most of these compounds 
are already covered by formula (I) and so 50 
this invention provides as new compounds - 
those compounds of formula (II) which are 
not included within the definition of formula 
(I), and also further examples of formula (I) 
not specifically described before. 55 

Since the compounds of the present inven- 
tion contain asymmetric centres, they can 
exist in several optically active forms, and 
the present invention extends to these opti- 
cally active forms as well as to the cones- 60 
ponding racemic mixtures. 
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When Ri is a hydroxy group in formula 
(II) the compounds are of formula (III) 



HO-CH^ 



H /*t> 



(m) 



and non-toxic acid addition and quaternary 
5 ammonium salts thereof. 

This invention also provides a new process 
for paring the compounds of formula (EH) 
' -'herein a. eMqrM^inpl of formula (IV) 



HO-CH 



CI 



V 



(TV) 

10 {or a derivative thereof in which the hydroxy 
group .been protected by reaction with 
a vinyl ether such as ethyl vinyl ether or 
preferably with 23 -dihydropyran) is reacted 
-with ammonia, or an amine xtf the formula 

15 RgRyNH (and subsequejrdy, if necessary, re- 
moving the protecting group by add hydroly- 
. . sis). The reaction of /the chlorocarbinol is 
preferably with an excess of the primary or 
secondary amine HNRJR, at or below room 

20 temperature (which is hereby, defined as 
25°Q in presence of a catalytic quantity of 
copper bronze. The decision as to whether a 
protecting group for the . hydroxy group is 
needed depends on i) the other substdtuents 

25 present because some of the chlorocarbinols 
af formula (IV) are unstable (for example 
5 t chlojo 4 - hydroxy • 3 - phenylbut- 
1.^ jne) and {ii) also ort the other reactant 
jand the reacrfon conditions: for example if 

30 HMRbR, is to be, ammonia the chlorocarbinol 

r 7 } is nsualLy* protected and the amination 
preferably, carried out using liquid am- 
monia in die presence of sod amine, or if 
• JBS&ja, is to be an aTkylenediamine, the 
35 dilorocarbmol (IV) is usually protected and 
the reaction preferably carried out using an 
alkali metal derivative of the amine. After 
this reac tion preparing the compounds of 
formula (HI),- the hydroxy group may be 
40 - esterified, etherified or halogenated to give 
further compounds of formula (II), Also when 
..-Re and/or Rj- are hydrogen atoms the com- 
. pounds of formula (If) or (111) may be 
-alkylated, alkynylated, hydroxy-alkylated or 
45 araJkykted to give further compounds of 
formula (II), and when is a t-butyl group 
. the compound may be pyrolysed to give a 



compound in which R«. is a hydrogen atom. 
These types of subsequent reactions are des- 
cribed and exemplified in more detail in 50 
British Patent Specification No. 1,041,987. 
Furthermore any of the basic am ine com- 
pounds of the formula (II) or (JLU) can also 
be converted to their acid addition salts or 
quaternary ammonium salts in conventional 55 
manner or likewise acid addition salts can be 
converted to the free base forms in conven- 
tional manner. These subsequent reactions are 
also described and exemplified in rnore de- . 
tail in British Patent Specification No. 60 
1,041,987. 

The starting chlorocarbinols of formula 
(IV) are conveniently prepared from isomeric 
chlorocarbinols of formula (V) by treatment 
with an alkali metal hydroxide in an ether 65 
solvent to form an epoxide of formula (VI), 



NaOH . "Vy" 



Jhci 



(VI) 



and treating this with hydrogen chloride in 
ether or with concentrated hydrochloric acid. 
This treatment of the epoxide (VI) often 
gives mixtures of the desired chlorocarbinol 
of formula (IV) and the starting isomeric 
chlorocarbinol of formula (V), and the con- 
ditions must be chosen for optimum yields of 
the . desired isomer (TV); for example 10 N 
hydrochloric acid containing calcium chloride 
is used in some -instances. 

The chlorocarbinol of formula (V) and the 
epoxide of formula (VI) above are the start- 
ing materials used in the process described 
in British Patent Specification No. 1,041,987, 
which describes their direct conversion to the 
compounds of formula (I). 

The compounds of formula (II) may be 
employed as pharmacological agents in ad- 
mixture with other active ingredients and/or 
suitable pharmaceutical carriers. These 
ph arma c euti ca l carriers may be any ingre- 
dients which are used in the manufacture of 
specific formulations k for oral, parenteral, 
topical or rectal use^such as solvents, bulk- 
ing, agents, surface active agents, colouring 
agents, lubricants, coating materials, flavours, 
et cetera. Thus, in another aspect this inven- 
tion provides pharmaceutical formulations 
containing a compound of formula (II) other 
than those containing a compound of formula 
(I) which are already claimed in British 
Patent Specification No. 1,041,987. 

Having now described the invention, the 
following examples illustrate it in several 
aspects, though these examples should not 
be regarded as limiting the scope in any way. 
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Example 1 
3 - Colore - 3 - hydroxymethylbut - 1- 
jjne (M8 g.), n-butylamine (3,65 g., 4.95 
ml,) and water (036 ml) were mixed and 

5 cooled to 5 Q C. Copper bronze (&01 g.) was 
added and the reaction mixture was stirred 
for If hours with wanning t» room tempera- 
tore. The mixture was diluted with water, 
acidified with 10 N hydrochloric acid, and 

10 any neutral materials were extracted into 
ether. Baafieation of the aqueous phase with 
40% sodium hydroxide solution was fol^ 
lowed by extraction wfth* ether, drying of 
the ether extracts and removal of solvent in 

15 wcm to give an oil (133 g.) which solidified 
to a waxy solid. Goavetsion of this material 
to its feydrochlojide with ethereal hydrogen 
chloride, followed by . cr^sMlisation from 
inethanol/aeetone gave; 3 - n - hutylamino- 

20 3" hya^syrnQthylbut - 1 -yne hydrochloride 
(0.60 g., 31%) m.p. 142— 144°& 

The starting cMero compound was pre- 
pared a? Mom 3,4 - Eposy ^ 3 - methyl- 
bur - 1 - yne was prepared from 3 - chloro- 

25 methylbut - 1 - yn ~ 3 - ol (59,25 gjt by 
stirring for 18 hours in ether (500 mL) with 
40% sodium hydroxide solution (250 ml). 
Without isolation, the epoxide in ether was 
added to a stirred solution of calcium 

30 chloride (112 gm.) in 10 N hydrochloric acid 
(400 ml.) cooled in an ice bath. After stirr- 
ing vigorously for 1 hour, the mixture was 
diluted with water (500 ml), and the aqueous 
layer separated and washed with ether 

35 (3X100 mL). The combined ether solutions 
were washed with saturated sodium bi- 
carbonate solution to pH 8 and dried 
(MgSQJ. Removal of solvent in vacua gave 
an oil (46.6 g.), which was distilled to give 

40 3 - chloro - 3 - hydroxymethylbut - 1 - yne 
(36.9 g., 62%, purity. 92%), b.p. 47°C/ 
10--12 mm., n D 8x 1.4683. This material was 
stabilised by storage over magnesium oxide. 

Example 2 

45 3 - Methyhardrto - 3 - hydroxymethylbut' 
1 - yne was prepared as described in Ex- 
ample 1, and isolated as the hydrochloride 
(60%) m.p. 148~149°e ex. methanol/ 
acetone (Found: C, 483; EC, 8.Q; <3, 24.0; 

50 N, 9.2%. C c K 12 ClNO requires: C, 4S.2; 
1^ 8.1; CS, 23.7; N, 93%). From this 
hydrochloride was liberated the free base, 
m.p. 43— 44<?C. (Found: 63.4; H; 9.8; 
N, 12.0%; GeRnNO requires: C, 63.7; H, 
9.8; N, 12.4%). 

55 Example 3 

Sodamide was prepared in EquM ammonia 
(70 ml) from sodium (132 g.) in the 
presence of a trace of feme nitrate. To this 
mixture cooled to ~-60<>€ was ad3ed 3- 

60 chloro - 3 - (2' - tetrahydropyranyloxy- 
metby£)but - 1 - yne (12.15 g.) in dry ether 
(50 ml) over 20 minutes. After stirring for 
1£ hours, the ammonia was allowed to 



evaporate overnight, Ether was- removed in 

and the residue decomposed by the ad- 65 
dition of .crushed ice* After addification with 
10 N. hyd rochloric; acid,, the upper oily layer 
was attracted into ether* and the residual 
aqueous layer, heated at $0«C for 2 hours 
to complete the removal : of the protecting 70 
group. After basjfiearion with 40% sodium 
hydroxide solution and saturation with salt, 
the aqueous solution was continuously ex- 
tracted with ether for 2i hours. After drying 
the ether extract .(MgSQ 4 ) and evaporation 75 

solvent there remained an oil (6.06 g.) 
which was distilled; h,p. 76-«86°C/9 gun. 
Treatment of the distillate (2.93 g.) with 
ethereal hydrogen chloride gave 3 - amino- 
3 - hydroxymethylbut - 1 - yne hydrochloride 80 
(4.09 g., 50%) m%9% t46— 1470Q ^ 
cry^alfed from nifithanoVAcetone as colour- 
less pktes 148^149 Q C. 

3 - Chloro - 3 - (2' -* tetrahydropyranyl- 
SSSg^W - 1 - yne (77%), b.p. 100- 85 
IO^C/10 mm,, 5d 19 - & L47Q3, was prepared 
fro 1 ?* J -» cjdoro - 3 - hydroxymethylbut- 
% - yne and * 10% excess of 3^-dihydrogen 
8* ^ presence of a trace of ethereal hydro- 
gen chloride, 90 
Example 4 

3 - CMoro - 3 •* phenyl - 4 - (2' - tetra- 
hydropyraayloxy)hut - 1 . yne (5.29 g.), n- 
propylamjne (Z3> mL) and water (036 ml.) 
wsre mixed and cooled to — 20*C Copper 95 
feronge. (0.05 g.) was added, and the mixture 
was screed for 30 minutes at — 20°C fol- 
lowed by $ hours at room temperature. Water 
fJO mfc) and Jfr N hydrochloric ackt (12 ml.) 
were then added, and the reaction mixture 
stirred fox 20 minutes in order to remove the 100 
projecting group. After- decanting from some 
tarry material, the solution was extracted 
"with ether to remove neutral materials, basi- 
fied with 4ft% sodium hydroxide solution, 
and t&e liberated oil was extracted into ether 105 
($X5Qt mL) % Removal of solvent after drying 
(MfSOJ gave an oil (5.16 g.) which was 
disatted, tup- 9oV-lI0°C/0.1 mm. The dis- 
tflkts (1-81 g.) solidified to a waxy solid, 
v/bfeh was crystallised from light petroleum no 
(b.p. 40^60°C) to give 4 - hydroxy - 3- 
phenyl - 3 - n ■ - proj^laminobut - l - yne 
(1.05 g.,. 26%) m.p. 53^54°C. A similar 
e^pejsment carried out on the unprotected 
3 ehloro 4 - hydroxy - 3 - phenylbut- 115 
?iio/^ m(t same mate5a * in Tower yield 

The starting chloro compound was pre- 
pared as follows. 3 3 4 - Epoxy - 3 - phenyl- 
but - 1 - yne (2.9 g.) prepared from 4- 120 
chloro - 3 - phenylbut - l- yn-3-oland 
powdered sodium hydroxide in ether, was dis- 

sol J^ m 0° ^ cooled to 

— 60 C and stirred during the addition of 
excess ethereal hydrogen chloride (20 mL). 125 
Stirring was continued at — 60°C lor 10 
minutes and then until the solution had 
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wanned to — 10°C. Excess add was neutra- 
lised by washing with sodium bicarbonate 
solution, and the ether solution dried 
(MgSO^). Removal of solvent irt vacuo in the 

5 cold left 3 - chloro - 4 - hydroxy - 3- 
phenylbut - 1 - yne as a yellow oil (3.6 g.), 
which rapidly darkened and slowly evolved 
hydrogen chloride. It could be used imme- 
diately or stored in ether solution over mag- 

10 nesium oxide. 

Reaction of the above compound with a 
10% excess of 2,3 - dmydippyran in the 
presence of a catalytic quantity of ethereal 
hydrogen chloride gave the protected deriva- 

15 tive,3 - chloro -3 - phenyl - 4 - (2' - tetra- 
hydropyranyloxy)but - 1 - yne. 

Example 5 
To sodium hydride (2.04 g<) in dry terra- 
hydrofuran (30 ml) was added anhydrous 

20 ethylenediamine (50 ml) at 0°C. over 15 
min. During the addition, a slow evolution 
of hydrogen took place which became rapid 
on warming to 40°C. When evolution of gas 
was complete, the mixture was cooled to 

25 0°C. and 3 - chloro - 3 - (2' - tetrahydro- 
pyranyloxymethyl)but - 1 - yne (14.49 g.) 
in tetrahydrofuran (20 mL) added dropwise 
over 15 mhx After stirring overnight, the 
solid which had formed was filtered off, "and 

30 the filtrate evaporated in vacua. The residue 
was dissolved in water (25 mL) and cone 
hydrochloric add (17 mL), and stirred for 
2J hr. to remove the protecting group. After 
extraction with ether, the aqueous solution 

35 was basified, and continuously -extracted for 
9 hr. to give an oil (7 J3 g.) which was con- 
verted to a gummy hydrochloride. Crystal- 
lisation of this material from methanol-ace- 
tone, afforded 3 - (fi - ammoemyl)amino- 

40 3 - hydroxymethylbut - 1 - yne hydrochloride 
(7.6 g., 50%) m.p. 207J— 208.5°C (de- 
comp.). The melting point was raised to 
208 — 209°C on recrystallisarion from the 
same solvent mixture (Found: C, 39.3; H, 

45 7.8; a- 33.55; N, 13.1%. QH^CUNiO 
requires: C, 39.1; H, 7.4; Or 33.0; N, 
13.0%). From this hydrochloride was libera- 
ted the free hose, m.p. 83 5— 85°C. (Found: 
Q 58.9; H> 10.1; N, 20.0%. QQuNtO 

50 requires: Q 59.2; H, 9.9; N, 19.7%). 

A CTtnilaT experiment carried out using an 
equivalent quantity of sodium amide instead 
of sodium hydride, gave the same product 
in 32% yield. 

55 WHAT WE CLAIM IS: 

1. A compound of formula (ED 



R 
I 

^ CH N C / N 



iCR- 



and non-toxic acid addition and quaternary 
ammonium salts thereof, wherein R is a 
hydrogen atom or an alkyl group containing 
1 to 3 carbon atoms, Rx is a hydroxy, alkoxy, 
acyloxy, cafbamoyloxy, aryloxy aralkoxy 
group or a halogen atom, R 2 is an alkyl, aryl 
or aralkyl group and Ry are the same or 
different and each is a hydrogen atom or an 
alkyl, alkynyl, hydroxyalkyl, aminoalkyl or 
aralkyl group or R* and Ry, together with 
the N atom to which they are attached, form 
a 5 or .6 membered heterocyclic ring system, 
and R s is a hydrogen atom or an alkyl, aryl, 
cyclopentyl or cyclohexyl group, other than 
those compounds which are also covered by 
formula (J) is set out before in this specifica- 
tion and which are claimed in claim 1 of 
British Patent Specification No. 1,041,987. 

2. 3 - Alethylamino - 3 - hydroxymethyl- 
but - 1 - yne and non-toxic acid addition 
salts thereof . 

3. 3 - Q8 - AnimoethyI)amino - 3.-.-.- 
hydroxymethylbut - 1 - yne and non-toxic 80 
acid addition salts thereof. 

4. A process for preparing compounds of 
formula (ID) 



60 



65 



70 



75 



I 



HO-CH 

\ 



R 2 CsCR 5 



(HI) 



(in which R, R^ R« R« and R T are as de- 
fined in daim 1) wherein a chlorocarbmol 
of formula (IV) 



sCR 5 



(IV) 



(H) 



(or a derivative thereof in which the 
hydroxy group has been protected by reac- 
tion with a vinyl ether) is reacted with am- 
monia or an amine of the formula R^RyNH 
(and subsequently, if necessary, the protect- 
ing group is removed by acid hydrolysis). 

5. A method as claimed in claim 4 where- 
in the hydroxy group in the compound of 
formula (HI) is protected by reaction with 
2,3 -dihydropyran and the tetrahydropyran-2- 
yl protecting group is subsequently removed 
by acid hydrolysis. 

6. A method as claimed in claim 4 or 5 
wherein the reaction is carried out at or be- 
low room temperature (which is hereby de- 
fined as 25°C) using an excess of die pri- 
mary or secondary amine of formula 
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RflRyNH in the presence of a catalytic quan- 
tity of copper bronze. 

7. A process as claimed in claim 4 or 5 
wherein the compound of formula (IV) has 
its hydroxy group protected, the compound of 
formula ReRyNH is ammonia, and the reac- 
tion is carried out in liquid ammonia in the 
presence of sodamide. 

8. A process as claimed 4 or 5 wherein 
the compound of formula (IV) has its 
hydroxy group protected and the compound 
of formula RgRyNH is an alkylenediamine 
which is used in the form of an alkali metal 
derivative. 



°. A process for preparing an acetylenic 
amine of formula (III) substantially as des- 
cribed with reference to any one of Examples 
1 to 5 hereinbefore set forth. 

10. Acetylenic amines of formula (HI) 
when prepared by a process as claimed in 
any one of claims 4 to 8, 

11. A pharmaceutical composition com- 
prising a pharmaceutical carrier and an 
acetylenic amine of formula (II) as claimed 
in claim 1. 

RONALD SMITHER, 
Chartered Patent Agent, 
Agent for the Applicants. 
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